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(A regional geography of Ceylon. Translated from the English] Geo- 
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GOUROU, Pierre; MAKAROVA, NM. [translator] ;SHMELEV, A.Be[ translator]; 
SHCHUKIN, Ya.Ao, yedaktor; IOVEEVA, H.A., tekhnicheskiy redaktor. 


(Asia. Translated from the French] Aziia. Perevod s frantsuzskogo 

N.M,Makarovoi i A.B.Shmeleva. Predisl, Konstantina Popova. Moskva, 

Igd-vo inostrannei litery, 1956. 466 p. (MERA 9:5) 
(Aata--Geography) 
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M.S., red.; SERDYUKOV, A.R., red.; SHCHUKIN, Ye.D., red.; 
bURASHUVA, H.Ya., tekhn. red. eas 


{Radio engineering methods for studying radiation] Radiotekhni-~ 
cheskie metody issledovaniia izluchenii, Pod red. M.S.Kozo- 
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. USSR/Metals - Ordering Jun, 52 
“Texture of Magnesium, Zinc and Cadmium Layers 


tt 


Obtained During Condensation of a Molecular Beam, 
N. 'T. Melnikova, Ye. D. Shchukin, M. M. Umanskiy, 


Moscow State U 
"Zhur Eksper i Teoret Fiz" Vol XXII, No 6, pp T15-TT9 


Investigates the structure of layers of various 
hexagonal-system metals obtained by condensation 
of a mol beam on a non~cooled or cooled to -70°%C °-. 
background. A law, lst observed for zinc, holds 


g17Tes 


for all (Mg, Zn, Cd) metals. The law concerns 
orientation of crystallites which is connected 
with the direction of the mol beam and leads the 
plate to quasi-monocryst state. Received 29 Sep 


51. 
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AUTHOR: Shchukin, Ye J., Pertsov, Hl. ¥., and Roshanskiy, 

TLITLB: A Metnod for the Investigation of Irregularity of Plastic 
Deformation. (Metodika Issledovaniya MNeravnomernosti 
Plasticheskoy Deformatsii. ) : 


PERIODICAL: Pribory i Tekhnika _Eksperimenta, 1957, No. 2, 
pp. 98 - 102 (USSR). 

ABSTRACT: Jump-like deformation of metallic mono-crystals at 
constant loads is fully discussed in References 1- 3. 
The results of previous investigations have shown that in 
order to obtain more accurate data for the investigation 
of the effects of evalanche shear, the sensitivity of 
the channel 1 and the frequency pass bands of the channel 
R should be increased. In the present article the authors 
describe 2 method of continuous registration of smgll 
sample deformtions with an accuracy of dowm to 504 and 
frequency pass band of the channel O - 2000c/s, and of 
simultaneous small changesgof the Sample resistance with 
accuracy down to 0.5 x 10 ohm and frequency band from 
a fraction of a cycle to 1000c/s. A schematic diagram 
of the mechanical part of the apparatus is given in 
Figure 1. It is assembled on a vibration proof and 
temperature insulated plate, the sample used is a wire 

Card 1/2 0.5mm diameter, 3.30mm long. ‘The channel of the register 
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. . : LeQ~ 2-27 / 37 
A Method for the Investigation of Irregularity of Plastic 
Deformation. 


(Fig. 2) uses a photo cell type StsV-3 (CIQB-3) placed 
with its light source in the chamber 1. The channel for 
the registration of jump-like changes of the electrical 
resistance (channel R, Fig. 3) consists of a sensitive AC 
amplifier with a frequency band from 4~2000c/s and with 
the level of fluctuation noise as referred to the input, 
of the order of a few thousandths of mV. The experiments 
have shown that the instrument has a high degree of sensi- 
tivity and stability. A schematic diagram of the mechani- 
cal installation, the basic circuit diagram of channel 1s 
the basic circuit diagram of the channel R and a photograph 
of small jump-like deformtions are given. ‘There are 4 
Slavic references. 


SUBMITTED: November, 28, 1956. 


ASSOCIATION: Institute of Physical Chemistry of the Academy of 
Sciences of the USSR. (Institut Fizicheskoy Khimii AN SSSR) 
Faculty of Chemistry of the Moscow State University imeni 
ie Ve. Lomonosov. (Khimicheskiy Fakul'tet NGU im. 
ii. V. Lomonosova.) 


AVALLABLE; Library of Congress. 
Card 2/2 
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AUTHORS: Shchukin, Ye.D.,; Rozhansziy, Veu., Goryuncv, ther. 
STPLE: On the Modification of the Rheostat During the Occurrence of an 


Elementary Displacement (Ob izmenerii elektrichesxogo soprotiv- 
leniya pri elenenturmom sdvigoobrazovenii) 


PERIODICAL: Doklady AN SSSR, 1957, Vol. 115, Nr 6, pp. 1101 - 1103 (USSR) 


ABSIRACT: The investisations of the “elementary” displacements of about 
500 - 2000 5 are the most interesting ones, which occur in a 
gliding zone. For thig purpose the ability of the channel to 
record deformations was raised to 50 A. The experiments were 
carried out with cadmium monocrystals of a diameter of 0,75 mm 
and with zine monocrystals of 0,5 mm of diameter. These crystals 
were 15 - 20 mm long and the angle between the hexagonal axis 
and the direction of extension was 30. The extension experi- 
ments were carried out at room temperature and led to an ex- 
tension of 3 - 5 %. In connection with slight and slow deforma- 
tions like these the total increase of the resistance was not 
remarkably higher than the geometrically conditioned increase. 
The results of the accurate measurings of the oscillosraphical- 

Card 473 ly registered cracks fron fl = 350 4 upwards in the case of 
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20-6-13/h8 
On the Modification of the Rheostat During the Gccurrence of an siuaentary 
Displacement 


cadmium and zine monocrystals are shown in a diagram. These 
data give evidence of the follwing fact: The streak of the 
effective values of q = yee eeer an S-shaped form with 
the flexion in the area 1 -¥ 500 ta 1000 2 and with a total 
decrease up to 30 % ag compared with the geometrically condi- 
tioned values with 01) 1000 R. This corresponds to a dis- 
placement by about 500 interatomic distances in the direction 
of the gliding (here R denotes the rheostat, 1 - the exten- 
sion and r_ denotes the resistance of the unit of length of the 
not deformed sample.)A re-establishment of the order and a de- 
crease of the defects of the structure within the area of the 
gliding corresponds to the large cracks which exceed a certain 
critical amount. It is especially referred to the paired cracks. 
Finally the authors give an explanation for the development of 
the phenomena here described. Despite the short duration of the 
cracks the importance of the vacancies in connection with the 
increasing resistance of the hardened metal and its relation 

to the dislocation mechanism of the deformation has to be con- 
gidered. There are 2 figures and 6 references, 2 of which are 


Gard 2/3 Slavic. 
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TITLE: Effect of Thin Mercury Coatings on the Strength of 
Metallic Monocrystals (Vliyaniye tonkikh rtutnykh pokrytiy 
na prochnost' metallicheskikh monokristallov). 


416, Nr Sy PP» 769-771 (USSR) 


PERIODICAL: Doklady AN SSSR, 1957» Vol. 


ABSTRACT: At first the authors shortly report on respective Literature. 
In the present works the nonocrystals. of zinc, tiny cadmium 
and lead (degree of purity 99-99 %, diameter 0.5 mm, 
length about 10 mm) were investigated. AS surface-active 
substance served mercury which was applied in form of & 
thin coating by means of immerging the sample into an 
Hg, (NO;) ,-solution- The mercury covered the monocrystal 


with an equal film of about 0.1 B thickness and was rapidly 

saturated with the metal to be investigated. The investi- 
gation of the strength properties of the amalgamated mono 
crystals in their expansion with constant velocity showed 
that the strength of the zinc- and tin- monocrystals 

Card 1/3 covered with mercury was 4 few times less than the strength 
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of the non-amalgamated monocrys 
of strength is obviously conne 


the surface tension on the developing inner separation 
surfaces. The rise of temperature up to 160° ¢ annihilates 
the above-mentioned phenomena of catastrophic brittleness 


Card 2/3 temperature. The strength of the body decreeses with the 
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SHCHUKIN, Ye. D., ROZHANSKIY, V. N., GORUNOV, G. V., and PERTSOV, N. V. 


“Unhomogensous Flastical Deftrmation and the Effect of Surfacd-Active Mediums on 
the Mechanical Properties of Crystals." 


paper presented at the Conf. on Mechanical Properties of Non-metallic Solids, 
Leningrad, USSR, 19-26 May 58. 


Moscow State Univ., Inst. of Physical Chem. Acad. Sci. USSR, Moscow. 
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BRYULKHANGVA, L.5.; SHCHUKIN, YeD. 


Effect of mercury coating on the stability of zinc monocrystals 
at low temperaturea [with summary in English]. Inzh.-fiz.zhur. 
i no.8tl16-118 Ag '58. (MIRA 11:8) 


l Institut fizicheskoy khimii AN SSSR, Moskva. 
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"Study of the Non-Uniformities of the Plastic Deformation of Metallic Single 
Crystals,": (Izucherniye neodnerodnostey plasticheskoy deformatsii metallicheskikh 
monsxristalLov) Candidate of Physico-mathematical Sciences, Moscow, 19 57. Ae.Sc. 
USSR. Institute of Physical Chemistry. 


TUTLE : Dissertations (Dissertatsii) 


PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1998, No. 2, P. 63 (USSR). 
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SOV/120-58-6-24/32 


AUTHORS:Dekartova, N. V., Rozhanskiy, V. NM. and Shchukin, Ye. D, 


TITLE: Recording of the Damping of the Oscillations of a Torsional 
Pendulum of a Loop Oscillograph in the Measurement of Inter- 
nal Friction (Zapis' zatukhaniya kolebaniy krutil'nogo 
mayatnika na shleyfovon ostsillografe pri izmerenii vnutrenn- 
ego treniya) 

Roce ee ore i tekhnika eksperimenta, 1953, Nr 6, pp 107-109 

USSR 


ABSTRACT: The internal friction of metals is often measured by 
the damping of oscillations of a torsional pendulum (Rers,1 
to 4), The amplitude of these oscillations is usually mea- 
sured with a lamp and scale arrangement. To record torsiona 
oscillations, the present authors have used a special acvacn 
ment which will record the oscillations within the range 
0.1 - 10 c/s with an accuracy of about 3", The pendulum is 
illustrated in Fig.l, in which 1 isa quartz tube, 2 is 
a furnace, 3 is the specimen, 4 is a vacuum chamber for 
the pendulum, 5 is a mirror, 6 is a damper of transverse 
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Measurement of Internal Friction 


oOads, 8 is an aluminium Tod, 9 isa 
Connection to the pump, When the mirror 
of light reflected off it is roughly in 
—-element which faces it. As the pendy- 
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“The Emersion of Disilocvations on the Crystal Surface as well as the 
Development of Fissures." 


ies of 
tigation of Mechanical Propert 
resented at. the Conference on bives 
ee py the Intl. Society of Pure and Applied Physics and the AS USSR, 
at Leningrad, 19-24 May 1958. 
(Vest. Ak Sauk SSSR, 1958, no. 9, PP- 109-111) 
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ABSTRACT: The adserotion of surface-active suts 
which is being defermed, may influenc 
resistance properties. This is true 
of monocrystals of tin, zine, and ctne 

of non-polar vaseline oil: In comparison to 

face energy of these monocry rataige (500-2,000 gre/cm ), the 
reduction amounts to only some tens of erg/om , This effect 
is explained by the movement of disiocations and their in- 
teraction with the surface energy. The dislocation is 2 
thermodynamically unstable defect. It is attracted to the 
surface and the at ttracs ion force is reversely proportional 

to the distance from the surface. Brittleness and a decrease 


es by a sciid body 
formation and 


- 
t 


in resistance may be ooserved in moncerystalis of metais in 

the presence of a covering of a low-melting metei, like tin 

or mercury. The decrease of the free surface energy on tne 
Card i/2 border between the metal and its saturated solution is 
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The Formation of New Surfaces During the Deformation and Rupture of A Solid 

in @ Surface Active nedium 

me 

Siderable, +t amounts ts nundreds of erg/om’. The actual 
rupture stresses on the cleavage planes are icwer than the 
calculated values, This is due to micro-cracks in the cry- 
stal. The change in deformation and resistance prcperties 
under the influence of adsorption 15 also observed in glass. 
It has been .stablished that the rresence of water vapor re- 
duces the rupture stress of Siass fibers, Under the influ- 
ence of adsorption, the free Surface engrgy of a solid body 
may be reduced to soma tenths of erg/cm* Im such a case, 
@ spontaneous dispersion of the bedy inte particles of sollo- 
idal size with 10° cm in diameter tekes place. There are 
2 sets of graphs and 28 references, 19 of which are Soviet, 
7 English, and 2 German, 

ASSOCIATION: Institut fizicheskoy kni 


1imiz AN SSK, Qtdel dispersrykh sistem 
Noskva (Institute of Physical Chemistr-: of the USSR Academy 
of Sciences Department of 2: i 


) = Disversed Systems Moscow} 
SUBMITTED: June 16, 1958 


3 


1. Single crystals-~Deformation 2. Metal crystais--Properties 
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report presented at the Fourth All-Union Conferenne on Colloidal Chemistry, 
Toilisi, Georgian SSR, 12-16 May 1958 (Koll shu, 20,5, p.677-9, '58, Taubman, A.B) 
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SUTEORS: 


7. Ie, Shehukin, Ye. Du 300 /53-6: 
parce 

-sico-Thenical ‘PYhomena in the Deformation of Metals 

Pindko-hhinteueskiye yavleniya pri defornatsii ne tallov) 


TITLE: 


PERIODICAL: Uspe echi finicheskikh nauk, 1958, Vol 66, Nr 2, pp 213- 245 


AUSTRACT: In the course of the past 10 years a new field of science 
¥ pened up by an association of Soviet scientists headed 
. Rebinder: the so-called physico-chemical mechanics, 
which is a field bordering upon those of physical chemistry, 
nolecular physics,and the mechanics of materials. The main 
aims of this new field of science are: 1) Explanation of 
the laws and the mechanism of the production of solids 
of piven structure and mechanical properties, and 2) the 
investigation of processes of deformation, of the working 
up and of the destruction of solids in consideration of the 
influence exercised by physico-chemical factors, the compo- 
sition and structure of the body, of temperature and of the 
surrounding medium. Extensive experinental material is now 
available in this field upon the basis of which it is pos- 
Card 1/2 sible to develop a theory of the processes of production 
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Fhysico-Chenical Phenomena in the Deformation of Metals 


and destruction of solid materials as well as of the condi- 
tions for the best method of processing. Theoretical work 

is based upon the dislocation theory. The authors of the 
present paper give an extensive and, in parts, detailed 
survey of the principal results obtained by investigations 
carried out in this field during recent years; results obtain- 
ed are discussed on tne basis of numerous references to 
publications. The results of the physico-chemical mechanics 
of metals are also subjected to theoretical treatment 
(dislocation theory). The most frequently used materials fer 
investigations were zinc and zinc monocrystals. There are 

26 figures, 4 tables, and 69 references, 23 of which are 
Soviet. 
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20-2-19/60 
AUTHORS s Shchukin, Ye. De » Goryunov, Yu. V. , Pervsov, HN. Vey 
Rozhanskiy, V- N. 
TITLE: On the Nature of the Unhomogeneous Plastic Deformation of 


Metal Hono-Crystals (0 prirode neravnonernosti plasticheskoy 
deformatsii metallicheskikh monokristallov) 


PERIODICAL: Doklady Al SSSR, 1958, Vol. 118, Hr 2, pp. 277 - 219 (USSR) 


ABSTRACT: In a previous work the following wes shown: The jumps of 
deformation of 0,5 to 20 pe which usually can te observed in 
the case of expansion of a zine-crystal y have a very compli- 

cated structure and are the sum of a series of elementary 
jumps, which form in the various cross sections of the cry- 
stal. The investization of tic elementary shifts made it ne- 
cessary to diminisu the inertia of the apparatus considerably 
and to increase its sensitivity to 50 A. The mono-crystals 
with the diameter of 0,4 to 0,8 ma, ahich were of very pure 
(99,99 %) zinc, cadmiun, tin, lead and aluminum, were atretch- 
ed during constant stress and at roon temperature y where by 


Card 1/3 the stress was a bit higher than the atretching-strain limit. 
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20-2-19/60 
On the tlature of the Unhomogeneous Plastic Deformation of Metal Mono-Crystals 


In all the cases of the test-pieces (save aluminum) together 
with the deformation algo the chanze of the @électric resistance 
of the test-piece was registered. In the case of stretching 
zinc, cadmium and tin many small jumps of 150 to 200 R on to 
2 000 R with a duration of 1 - 3 to 30 microseconds were re- 
gistered. Jumps until 10 000 - 15 000 & were found rather 
seldom, and if they were found, they were usually of several 
small jumps. Also considerably less expressed jumps of 1 000 
to 5 000 were observed. By careful microscopic examination 
of the deformed crystals was found out that those jumps of 
deformation result on shearing and not on twin-formation. The 
number of jumps, which can be observed, increases with the 
decrease of their size {at least on to 250 - 300 %). Obviously 
there is no minimum size of the jumps, but a superior limit 
of the elementary shift. In the case of mono-crystals of alu- 
minum and of lead a clearly marked formation of jumps was not 
observed. the results which were found out here prove the re- 
sults on large jumps. The discontinuity of the flow and the 
quick jumps are to be regarded as a comnon feature which is 
produced by the nature of dislocation of the plastic defor- 
mation. There are 4 figures, and 6 references, 3 of which are 
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AUTHOR: Shchukin, Ye. D. 20 -128 -6-15,/43 
ea ets Pe 

TITLE: A Criterion of Crystal Deformation Capacity and Adsorption 
Effects (Kriteriy deformiruyemosti kristalla i adsorbtsionnyye 
effekty) 

PERIODICAL: Doklady Akademii Nauk SSSR, 1958, Vol. 118, Nr 6, pp. 1105-1108 
(USSR) 

ABSTRACT: First the author shortly reports on previous works dealing with 


the same subject. According to the theory of Mott the local 
concentrations of the stresses in a crystal are caused by 
dislocation accumulations which are formed in front of various 
obstacles in the glide plane. In the case of existente of a 
shear stress Yand of n dislocations in the accumulation the 
force reaches the value nJb per unit, of length, whereby b 
denotes unit translation. In reality n is limited by two 
factors: 1) If the leading dislocation is well fixed the dis- 
locations will accumulate at the distance L in front of the 
obstacle 


n n (1-go)L T/cb. 
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A Criterion of Crystal Deformation Capacity and Adsorption Bifects“9-118-6-15/43 


Here A» denotes the Poisson coefficient, G the shear modulus, 
and L denotes the diameter for smaller (2 1 nn) monocrystals 
or the grain size for the polycrystals, resp. 2) The obstacle 
is characterized by the potential barrier U(x), its height 


ae determining the activation energy in the overcoming of the 


obstacle at J = Q. The quantity |grad OL 0S = T, (0) 


represents the local stress n J necessary for rupturing at 
| = O°K. The author then introduces the quantity S = N/n 
which is important as criterion for the deformation capacity 
of a crystal. Here applies 


bf 
ri 


120/7 b, n = min{n, jn » p= a,/7, 


o denoting the specific free energy of the surface of the 
developing microfissure. Explicit terms for this criterion 
are given and discussed. A term is given for the critical 


Card 2/4 temperature of the transition from brittleness to plasticity. 
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20-118-6-15/43 
A Griterion of Crystal Deformation Capacity and Adsorption Eff-c*:. 


In the case of weak (organic) adsorption active agents (which 
cannot render it brittle, but plastic under certain 
conditions) a slight modification of o itself cannot displace 
considerably the branches of the criterion S. If, however, in 
the case of the given deformation conditions the interactions 
between the dislocations and the free surface of the crystal 
play an important réle, even a slight decrease of 6 can 
considerably increase the second branch S, of the criterion. 


The corresponding energy barrier Us = bo ~ 0,5 eV is due 


to the occurrence of an inter stage in the transition of a 
dislocation to the surface and is considerably steep. The 
generality of the scheme suggested here was limited by 
various conditions which then can also be omitted. 

There are 2 figures and 18 references, 6 of which are Soviet. 
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20-113-5-15/43 
A Criterion of Crystal Deformation Capacity and Adsorption Effects 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR 
? (Institute of Physical Chemistry,asS USSR) 


PRESENTED: October 2, 1957, by P. A. Rebinder, Member of the Academy 
of Sciences, USSR 

SUBMITTED: September 22, 1957 
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Hew frends of Collotd Chosietry (Sovyya puti reavitiye 
kelloidmoy khiait) . 


PRRIOBICAL: Veutnik akedeaii nauk SSSR, 1959, ri, pp 44-51 (USSR) 


apsTRact: At present, colloid cheatetry plays an espeoctally taportant 
part in political econoay ae it ts a physical-oheaical sotence 
@enceratag wubstances of sodern engineering, It te of great 
practical ieportance that at present it is poseibie to carry 
om uninterrupted transittons froe lyophobio to lyophilie 
eyetens. Thus, it is posatble to obtain technically (taportant 
eubetances with the required structural-sechanical properties, 
fhe theory of highly moleculer substances and thetr eolutions 
bas developed into an independent branch of colloid cheatstry. 
The vitality of modern colloid che fetry 1a proved by the 
feet that 1% produces eany nee independent branches of antence, 
Perther, the author desoribes the course of the 4th All-Union 
. Oeaference of Colloid Cheaistry which took place {tn Thiltel on 
<a, My 15216, 1958. I wae organised by the Otdelentye khimic 
AR: Wat. an (Ktyey) reported on the present astete of 
research in the field of colloid aetale. 


As De Shaludko, (Bulgaria) deternined theoretically and 
experimentally the regularities of synaerceite in foens 
MP. Yollargyich with collaborators spoke about the results 


@f examination of emer properties end structure of peat by 
means of radioastive teotopes. 
BE. Ye. Shishnieashyi}i considered questions of adsorption and 
ohemosorption of eleatrelytes in colloid aisparston systene. 
R. V¥. Deryagin end hie collaborators reported on the develop- 
je electrostatio stability theory well ae the 
Senguiation of dispereion syste and on @ theory of 
fereation and the propert! of eerceole, 
&. Xa: Kreanev, 4. 3B. Tanbaan reported on the role of the 
etractural-sechsoicel barrier-a¢ a factor of practical 
Care 3/6 @tarantee for a full stabilisation of diepernton syateme, 
oP. A. Rebinder showed it in hie investigations (Ref 1), 
oe. De Levion theoretteally ehoved thet an Toor Seseiiie 
of the protective coverings of the stabiliser te euffictent to 
ae me Dabicr se eeatien of particles, 
l. My m aad hie pupils dedicated © vertes 
@xaninatione tn the field of at : cies 8 
B. Preakin with eallaborator, 
edeorption in the theory of 
B.A. Dogadkin, A. Ya, Karoley discussed qu 
ve interaction of active fillers 
of the ohemioal modification of 


les (soot), 
mlova, P. A, Rebinde 


Te. and collaborators reporte 

@ clerification of the process of foraation of Gryerailisare 
fem structure in the hardening of mineral binding agents. 
howed thet the Appearance of high slestioity 

formation of dieperston atructure, 

ar'kov) ezasined the colloidal state of 
atve snaples, 
ifLed the theoretical ord 
bodies, eupecially seta: 


se 


rac 


Eee 


SENS 


tions of adsorp. 
with polymers, as well as 
the surfsces of solid partia- 


of. Likhteen reported on the Appearance of ad 
“plaetifioatican of lead an& tina cratacesn. 


t sornal teaperatures, 
~ke_Ac_Konarorttakiy and collaborators exagined the influence 
of rheological propertiea of Printing colors on their 
behavior in the printing proce 


mulation of o @tallisati 
at coemmlation otructurea in the production of beet table- 
utter. 
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50V/70-4-5-18/31 


AUTHORS: Shchukin, Ye. D., Pertsov, N. V., Goryunov, Yu. V. 


TITLE: Concerning the Change in Mechanical Properties, 
Structure, and Electrical Conductivity of Metallic 
Single Crystals Under the Influence of a Strongly 
Active Adsorptive Medium 


PERIODICAL: Kristallografiya, 1959, Vol 4, Nr 6, pp 887-897 (USSR) 


ABSTRACT: This article deals with changes in the mechanical 
strength and deformation characteristics of solids 
due to vanishingly small amounts of adsorbed surface- 
active matter, increased plasticity ad flow rates, 
lowered yield limits of metals covered by organic 
compounds which are lightly surface—active, and 
increased brittleness of hign-melting metals coated 
by low-melting metal melt such as of Zn and Cd coated 
vy He or Sn. Possible explanations for these phe- 
nomena are cited from the works of Academician P. A. 
Rebinder and his school (Dokl. Acad. Sci. USSR, 111, 

card 1/6 1284, 1956; and others). The authors studied the 
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Concerning the Change in Mechanical Properties, 
Structure, and Electrical Conductivity of 
Metallic Single Crystals Under the Influence 
of a Strongly Active Adsornotive Medium 


nysical properties and structures of polycrystalline 
specimens and artificially grown single crystals of 

Zn, Cd, Sn, Pb, and Cu of highly pure compositions, 
O.5-1 mm in diameter and 10-25 mm long, witn or without 
coating by molten Ga or Hg. Tne experimental cava are 
presented in figures and tables below (Fig. 2c, 4, 5, 

st i fa X-ray diffraction data disclosed that Ga-coating 
with subseauent Ga penetration into the crystals 
increases unit cell dimensions and leads to a gradual 
partition -f Sn and Zn single crystals into an in- 
creasingly larger number of disoriented blocks, i.e., 
to the transformation of single crystais into poly- 
crystalline specimens. Ga-coated ¢.., and Hg-coated 

Zn erystals did not snow partition into blocks even 
after long aging. Ga-coating improved tne mechanical 
properties of polycrystaliine Sn and Zn. ‘The electric 
resistivities aiong the axes of nigh resistance of 

Sn and Zn single crystals dropped rapidly witn the 
partition into blocks and increased along tne 
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Fig. 2c. Ultimate tensile (p,) Fig. 4. Ultimate tensile (p,) 
and shear ( Ee) stresses as func- and shear Cr) stresses as func- 
tions of the orientation or Zn tions of the orientation of Cd 
single crystals coated by Ga-melt, single crystals coated by Ga-melt, 
at indoor temperature. X denotes at indoor temperature. }) denotes 
angle between basal plane and angle between basal plane and 
erystal axis at rupture point. crystal axis at rupture point. 
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Fig. 5. Ultimate tensile stress P, in ‘a Sn single crystal as 


firection of aging, after rane by igsmatt at indoor temperature. 
Stretching at the rate of 2. 4 mm/min of a crystal 13-14 mm long 
and 0.62 mm thick: foo1] 745°; o denotes average of 3-4 measure- 
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/ Fig. ll. Tension curves of single- 

ie erystal and polycrystalline Sn at 
temperature of liquid N. P is 
ultimate tensile stress; ©, 
elongation (%); (1) and (3); 
Single- crystal and polycrys stailine 
Sn, respect: vely, without Ge- 
coating; (2) and (4) the same with 


Ga-coating. 
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05276 
18(4), 24(2) SOV/170-59-7-7/20 
AUTHORS: Kochanova, L.A., Andreyeva, I.A., Shchukin, Ye.D., Likhtman, V.I. 
—_—— 
TITLE: Regularities in the Brittle Fracture of Pure and Alloyed Single Crystals 


of Zine 
PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1959, Nr 7, pp 45 - 52 (USSR) 


ABSTRACT; The authors studied regularities in the fracture of pure and alloyed 
single crystals of zinc along the cleavage plane (C001). Pure crystals 
were taken of 3 kinds: containing 99.999% of elemental zinc, containing 
99.99% of it and commercial zine; those of alloyed specimens contained 
0.2 and 0.5% of cadmium, Experiments were carried out in two versions: 
in the absence of an active absorption medium at a temperature of -196°C 
and with a thin mercury film of about 5, thick applied to the specimen, 
at room temperature, Crystals were produced by the zonal crystalliza- 
tion method and were 0.54% to 0.9 mm in diameter and about 10 mm long. 

The fracture of erystals was performed on the Polyany device at a con- 
stant stretching rate of 1U to 15% per minute, ‘the authors formulated a 
Naondition of the constancy of the preduct of normal by sl.earing stresses" 
which is expressed by Formula i pe .te = const = K2, By analyzing a 
Card 1/3 considerable amount of experimenza! data the authors have established thai 
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05276 
SOV/170-59-7-7/20 


Regularities in the Brittle Fracture of Pure and Alloyed Single Crystals of Zine 


this condition is fulfilled within a wide range of orientations of 
single crystals for both pure and alloyed specimens, As the quantity 
of the admixture increases, the value of K also increases, The authors 
explain this by a hypothesis on the origination of heterogeneities in 
the shearing process and occurrence of plastic deformation during a 
phase immediately preceding fracture, The value of K for amalgamated 
specimens is twice as low compared to . non-amalgamated 
ones, both for pure and alloyed crystals. This is explained by the 
lowering of the surface energy of zine in the presence of mercury. 
The condition formulated by the authors agrees well also with the ex- 
perimental data of the other investigators in this field, such as 
Deruyttere and Greenough /Ref 5/, and is consistent with the theory 
Card 2/3 of P,A, Rebinder /Refs 7-107 on the effect of adsorption-active media 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548920015-6" 


SRE ESS SS RS Sek Pe ise sity Seine tS Seb ase Fast 


APPROVED FOR RELEASE: dice acted CIA-RDP86-00513R001548920015-6 


SEES 


05276 
SOV/170-59-7-7/20 


Regularities in the Brittle Fracture of Pure and Alloyed Single Crystals of Zine 
on deformation and strength properties of solid bodies, 
There are: 4} graphs, 2 tables and 13 references, 12 of which are Soviet 
and 1 unidentified. 


ASSOCIATION; Institut fizicheskoy khimii AN SSSR (Institute of Physical Chemistry of 
the AS USSR), Moscow. 
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4(2) 
AUPECLS: Shchukin, Ye. D., Likhtvan, ¥. he SOV /20-124-2-15/71 
PITLE: On the Brittle Rupture in Single Crystals of Zinc 


(a khruvtkonm razryve monokristallov tsinka) 


PERTOPICAL: poklady Akudemil nauk SSSR, 7555, Yol 124, Ur 2, po 307-719 
Ijyrae 
( USS) 
ABS LACT: If in a body thera is a crack of the marnitude c, the relation 
ca o b 


C= Q\VEG’c holds for the dancsercus tengion vertical to the 
Yi 


surfuce of rae erock; ot here denotes a certain dimensional 
coefficient which docs not dister considerably from 1. Under 
the action se the: tension © the crystal is assumed to be 
shifted by the emount A, but shifting is not supposed to 
pronavate over the entire cross section because of the 
presence of a 3u.riciently solid obstacle O in the slip plane, 
Shear is then localized to a limited interval and the field of 
tension existing in tie region surrounding this defect can then 
be compared with tue clastic field of an incision which is 
parallel to the auntied tension. The marimun expunding tensions 
: act along a line forming the angle @ with the plane of the 
Card 1/3 incision. An exoression is written down for the reduction of 
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On the Crittle Rupture in Simerls Urvetels of Sine SOV/20-124-2-15,/71 


elastic smcrmy ag 2 result o. the opening of the crack. Ir, 
in the slis plane, shifts turt have not been carried out 
accumulate sitiin the abuve interval, it may be that in the 
crystel » crack corresponding to eauilibrium is fornec. she 
autnor is interested in the limiting case of the Inrgest possitle 
oz such cracks. Such » case moy arise if, before the atore- 
mentioned “impenetrable obstscie", the interval, with hish 
concentration of the siiists not carried out, attains the 
dimensions of the entire slip plane with respect to order of 
magnitude. A formula is written down for the maximum amount of 
tension. A quite similar result is obtained also on the basis 

of the theory of dislocations. The relations written down in the 
present paper are considerably simplified in the case of gine 
single crystals, because one and the same basis plane is at the 
same time the only slip plane and the only distinctly marked 
plane of cleavability. The crack will develop above all in that 
direction of @ in which the local concentration of the 
expanding tensions is greatest in a homogeneous isotropic mediun. 
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In the case of zinc this angle @ will not be so l:.rze. 

In conclusion, diagrams for the brittle rupture of 

amalgamated zinc single crystals at room temperature are given 
and g@iscussed in short, There are 4 figures and 12 references, 
6 of which are Sovict. 


Institut fizicheskoy khimii Akademii neuk SSSR a for 
Physical Chemistry of the Academy of Sciences, USSR 


September 6, 1958, by FP. A. Rebinder, Academician 


June 7, 1958 
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- 


On the Brittle Rupture of Pure and Alloyed Zinc Single Crys- 
tals (0 khrupkom razryve chistykh i legirovannykh monokrist- 
allov tsinka) 


Doklady Akademii nauk SSSR, 1959, Vol 126, Nr 6, pp 1304-1307 
(USSR) 


In the papers (Refs 1-4) the authors investigated the rupture 
of pure zinc single crystals along the cleavage face (0001) 
and found that the product of normal and cleavage tensions is 


constant - D,t, = const = Kk. The results are given for tech- 


nical gine and for zine alloyed up to 0.5 % with Cd and com- 
pared with the results obtained for pure zinc (Table 1). 
Figure 1 shows the values of rupture tension for pure zine at 
196° GC and various angles between crystal axis and face 
(0001) as well as the effect of a mercury film upon the 
strength at +20° Cc. Table 1 shows that K increases with in- 
creasing amount of additions. Figure 2 shows the values of 
rupture tension t for amalgamated and non amalgamated pure 
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On the Brittle Rupture of Pure and Alloyed Zinc SOV /20-126-6-44/67 
Single Crystals 


zine single crystal in dependence on the crystallographic 
shear a. The characteristic break of the deformation curve 
at a, (flow limit) as well as the increase in strength for 


a< 8, connected with the latter are due to the increase of 


the incomplete shears (dislocation accumulation). a, de- 


creases with increasing amount of alloy components. Table 1 


gives the degree of inhomogenéty f = a fai (as refers to pure 


zinc). As shown by figures 3 and 4, the experimental results 
are in good agreement with those serie by A. Deruyttiere 


and G. B. Greenough (Ref 5). D.t, = K- holds for both amalgam~ 
.c 2 

ated and not amalgamated zinc single crystals of varying 

purity. The values for K are reduced by 50 % as a result of 

the reduction of the free surface activity o. The authors 

thank V. I. Likhtman for his advice. There are 4 figures, 

1 table, and 13 references, 12 of which are Soviet. 
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ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences, USSR ) 
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ASTHORS : Goryuncv, fu. V., Pertsov, N. 
P. A., Acadenician 


TITLE: Variation in the Structural an 
Single Crystals of Tin Under ¢ 
sorptionactive Medium 


PeRIOLICAL: Doklady Akademii nauk SSSR, 19 
pp 269 - 272 (USSR) 


ASSTRACT: This article deals with the in 
quid gallium film upon the mec 
of the single crystals of tin 
Guctivity. Dirferently oriente 
of purity 99.999 %, diameter 0 
bred by the method of zone cry 


tallic gallium was mechanically arplied to the surface of 
the samples ina guantity of from tenths of a milligram to 


5-10 mg. As in the case cf Zn- 
ready earlier, plasticity and 
of tin decrease abruptly as so 


Card 1/4 applied to the sample surface. 
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59, Vol 128, Nr 2, 


fluence exercised by a thin li- 
hanical and structural properties 
and upon their electrical con- 
d single crystals of tin (degree 
-5 - 1 mm, length 10-25 mm) were 
Stallization. The liquid me- 


Hg and other pairs mentioned al- 
strength of the single crystals 
On as the gallium has been 
However, they decrease even 


CIA-RDP86-00513R001548920015-6" 


2 BPPROVER FOR RELEASE: 08/23/2000 SERDESO: 00513R001548920015- 6 


Scien RENE Saisie f ESSA 


Varia Fgh, an a og : 
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of bing Single Orvstal une- anc wecnanical Properties SOV/20-129-2-13/59 
Poe ingie Orystals of Tin Under the Inrluense of 4 Str 1 : 
; niluense of a Strongly Adsorption- 
ling 


more in the course of time. After a fex Gays, the sample is 
pulverized by the pressure of 2 finger- nail. & diepres iia: 
stiates the results cbtained by measurement of the true tersiars 
of the break resulting from an elongation of the al iane " 
Reaece Single crystais of tin at a constant velocity of W20% 
min” as a function of the period of tine passed since the 

Eon ane of the Samples with gallium. The extreme relative pro- 
longaticns increased by 30:3 oe a maximui value) immediately 
after he samples had bean coated with gailium. This percentage 
Grepped to some per cert after the samples had been die Bae 


b a 
vo roen Semperature for 24 nours, anc after some days it was 
Veo dre a 3 
Bhey VeEy 8 Small. The strength of single crystals coated with 
Zalilug ancunts to 1 k 2 Z i Fie 

1 -5 kg/mm approximat ely imiediately after 


the coating, and droys to 5C g/m? after 7-10 days. X- ray 
ctures taken before and after the coating showed that after 
ae aaa he single crystai gradually decomposes into di- 
ae Clisoriented blocks. After some days the initial stains 
+ 


5 
r Yours mia r 
on ¢ 2 A-ray picture vanish alacst completely, and the picture 
eee resembles that of a pelycrystalline metal. At a sufficient 
ara 2fd iaantity of gallium and sufficiently long action of the 
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c 
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latter on the single crystal of tin, this phenomenon extends 
throughout the entire crystal volume. In the case of Samples 
criented in such a manner that their original resistance is only 
small (i.e. at large angles \toog between the tetragonal 


axis and the sample axis), resistance increases in the course 
of time, while it gradually drops after the coating of samples 
with high original resistance (if the tetragonal axis is near 
the sample axis). Gallium {or gallium saturated with tin) 

is a strong adsorbent for tin. During elongation in liquid 
nitrogen the strength of samples coated with gallium really 
increases as.compared to single crystals without coating. The 
authors thank Professor V. I. Likhtman, who contributed to 

a Giscussion of the results of this article. There are 4 
figures, 2 tables, and 27 references, 26 of which are Soviet, 
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Variation in the Structural and Mechanical Proserties SOV/20-328-2-13/59 
of “he Single Crystals of Tin Under the Influence of a Strongly Adsorpticn- 
active Medium 
ASSOCIATION: Otdel dispersnykh sistem Instituta fizicheskoy khimii Akademii 
nauk SSSR (Institute for Disperse Systems of the Institute 
of Physical Chemistry of the Acadeuy of Sciences, USSR)Kafedra 
kolloidnoy khimii Moskovskogo gosudarstvennogo universiteta 
im. M. ¥V. Lemoncsova (Chair of Colloid Chemistry of Moscow 
State University imeni M. V. Lomonosov) 


SUBMITTED: June 5, 7959 
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$/674/60/029/610/003/004 
ite geet 3013 5/075 
AUTHORS: Likhtman YV. Ii. and Shenukin, Ye. D, 
a ——————_——- © SS eee 
wh 
TITLE: . Surface Phenomena in Processes cf Deformation and Destruc 
tion of Metals ho 


PERIODICAL: Uspekhi khimii. !960, Vol. 29, No. 10. pEpe 1260-7284 


TEXT: The su 


in which smal 


ba survey is the sc-called Rebinder effect, 
? fe tive substances ‘ccntained in the 
medium cr in th art during the deformation and 
destruction cf selid tcdies. This effect is caused by a decrease cf the 
free energy on new surfaces. which are formed during the defcrmation 
cr destruction cf sclid bodias due tc reversible (physical) adsorption. 
Adsorptionessentially promotes the fcrmation cf these new surfaces and vi 
\ 


ec 
qu 
a 
5 


decreases the effort necessary fer the deformation or destruction of 
bedies (Refs. ’7.17). The authors point cut that the adsorpticn-dependent 
change cf mechanical preperties of the bedies is by ne means related tc 
eerrcesioa processes cr te the dissolution of the body. The action of 
adsorption cn the deformaticn. and stability properties cf solids is cf 
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practical importance for metal working (Refs. 23, 26, 27). for powder 

production (Refs. 7. 8), etc. Investigation of these phenomena represents 

part cf the new branch of science the physico chemical mechanics of 

solids. This field of research teing deveioped by P, A. Rsbinder and his 

ecllateratcrs has its origin at the boundary between mo.iecular physics. 

sciid state physics. physical chemistry- and the mechanics cf the contin 

usus spectrum. The aim cf this branch cf science is the preducticen cf : 

bodies with given structure and properties as well as the development of \ 
cnal methods for the mechanical werking cf sel:id bodies by using 

yee chemicai factors (Refs. 6. 29). Monocrystals of metals are most 

a 

v 


ui 


fo 


phy 


+ or 


ble for investigaticn purpeses. Fer these cbjyects it is ef special 


ortanee to apply the recent theory cf distocations to their present 
ge of davelopment. By this means the possibility is aiso cffsared te 
tne mechanism of media as ae: on the detormation- and stability 
racteristics cf bodies (Refs, 13-3 19. 30). Some sf these sxperiments 
taken into special consideration: a Plastifisation of metal mono- 
rystals under ¢ action or organic surface.active media (Refs. 3-5. 9, 
O. 13. 14, 16 23 24 31-42). Experimental data confirm not enly 
he pares ch 
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rater cf this effect but shew also the same rae as 
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which 139 extremely complicated and varied, is connected with a whcle 
spectrum cf activation energies and can be observed in different tempera» 
ture ranges as well as at different rates of deformaticn. 2) Decrease of 
the frees surface energy under the acticn of melting of more easily 
maitable metals than the material concerned (Refs. 6, 11, 12. 14, 15. 17, 
19 2°. 22, 24. 25. 29. 30. 43-60, 65. 66). The rnles gcverning the 

icon cf these highly surface active media were studied in the Otdel 
sparsnykh sistem Instituta fizicheskoy khimii AN SSSR (Department 
for Disperse Systems of the Institute cf Physical Chamistry AS USSR ) 


and at the kafedra kolloidnoy khimii MGU (Chai r ef Colilcidal Chemistry xX 


af Mescow State Univarsity)._ It was show that under the effect cf an 


intensely absorptive madium a highly plastic monocrystal! qualitatively 
changes its mechanical preperties and becomes brittle. Embrittlement de- 
pends on temperature and rate of deformaticn. By comparing the investigat- 
ed pairs metal . ceating with binary meltability diagrams, a semi empirical 
rule could be set up- which indicates whether the metal concerned is, with 
respect tc another. more difficuitly meltable one. intensely surface-active 
or net, 3) Shift of the cold-brittlenesstlimit in the presencs cf melted. 
highly aéserptive ccatings toward higher temperatures (Refs. 15. 19, 23, 
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24 42. 60}, It can be assumed that the naturai and the forted lisit ¢ 
cold brittlensss have the same character. Its relative position on the 
temperature svale depends only cn the variability of the parameter 9. nN 
4) Spontanecus dispersing. cccurring at a vonsiderable gecreae® of the 
frees surface energy cf tne sclid tedy with its iow effective solubility 
in the respective medium (Refs. 13. '4, 24. 52. 62 ety. As Rebinder 
has shewn. dispersian takes plaze in colleidal particles 6 of 10°° cn, 
i.,9,, of the order cf magnitude cf the structure microunit= However, the 
pessibil:ties cf this precess are restricted by the equilibrium between 
the eee particles and tne substance being in the state of an effec- 
tive solutic by the presence cf a charges on the particle surface, as 
well as by che Mitrd-structure cf the sclid concerned. Table ! contains 

5 


the maximum values of the plastifying effect and the ccrresponding 

cone Suu rat Aen of surface active cemponents fer different erganic surface- 

activa media. Table 2 contains the exper:mental values cf K and of the 

characterist:: snmift a_. which ccrresponds te tha fraction on curve t(a), 
5 co . 
Vis ; . 

for zinc monocrystalsi ct different purity degre*s withcut ccating (at a 

temperaturs ef liquid nivrcgen) and with mercury ccating (at rocm tempera- 

ture) (Ref. 49). In Table 3 the rate cf stabilized creeping cf zine mone. 
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crystals withcut coating (@) and with tin coating (€) is given (Ref. 23). 


Qo T. Kishkin and Ya. M. Potak are mentioned, 
> tables. and 66 references; 53 Soviet 1 US, 


! Japanese, 


ASSOCIATION: Otdel dispersnykh sistem Instituta fizicheskoy khimii 


AN SSSR 


Physical Chemistry AS USSR) 


(Department for Disperse Systems of the Institute eof 
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There are '3 figures. 
11 British. 2 German. and 
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s/020/60/133/01/19/070 


BO14/3011 
AUTHORS: Kochanova, Lo. A., Shchukin, Ye. D., Likhtman, V. I., 
Rebinder, P. Ao, Academician 
See ee Se tes 
TITLE: Origin and Development of Cracks in Deformed Crystals / 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 1, 
pp. 71-73 


TEXT: By way of introduction, the authors subdivide the cracking of a 
erystal on stretching into two stages depending on the course of deforma- 
tion. In the stage A there occurs a slow formation and a gradual growth of 
the cracks at sites with high tension; in the stage B the crack quickly ex- 
tends over the entire cross section of the crystal. The authors discuss the 
basic role of shear in stage A, and explain the origin of microcracks in 
this stage by the unification of dislocations and the formation of hollow 
nuclei. The mechaniam of the development of cracks is closely examined, and 
V. N. Rozhanskiy (Ref. 7) is mentioned in a discussion of the position of 
the cracks in the lattice. The most probable arrangement is regarded to be 
the serial arrangement of dislocations in a lattice plane, which develop to 
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Origin and Development of Cracks in Deformed $/020/60/133/01/19/070 
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a crack on further deformation. Formula (1) is given for the length ec of a 
crack, and formula (2) for the normal tension. From these formulas the 
authors derive the condition for the constancy of the product from norml 
tension snd shear stress; this constancy is well proven by experinents. The 
authors tested the independence of expression (1) of expression (2). For 
this purpose they studied the development of cracks in amalgamated zinc 
single crystals, Microscopic analyses revealed inner cracks in the crystal 
plane (0001) of all samples. Relation (1) and (2) by Griffith were tested 
experimentally, and a few relative results are given. The authors state 
finally that the results obtained by them prove the universal character of 
the scheme worked out by them for the analysis of a crack development, 4 
There are 3 figures and 14 references: 10 Soviet, 3 British, and 1 Japanese. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR 
(Institute of Physical Chemistry of the Academy of Sciences, 
USSR 


SUBMITTED: April 7, 1960 
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/P. 8200 
AUTHORS: S) vin, Ye. D-; Kochanova, L. A, Likhtman, V. I. 
TITLE: Some Special Features of Brittle Destruction of Metallic 


Crystals 


PERIODICAL: | Doklady Akademii nauk SSSR, 1960, Vol. 15}. No. 5, 
pp. 1064 - 1066 


TEXT: In the introduction, the authors refer to some of their own 
previous papers (Refs. 1 and 2). There, it had been clearly established 
that in the rupture of amalgamated single zinc crystals a spread of 
rupture stresses occurs along the basic plane (0001). If, for a given 
angle X, between the plane (0001) and the sample axis, Peace) and 
Bot) are the minimum and maximum rupture stresses for the angle X 53 


a tix i = . j . = it 
then the relative oma Poo. ery) ee strongly increases Wl h : 
increasing Xo: For OP. 50°, this quantity remains below 10%. for X,< 30, 


it attains a value of more than 25%. To clarify these relations, the 
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authors carried out microscopic investigations of the basic planes (0001) 
of the fragments obtained in the rupture of many amalgamated single zine 
crystals. The diameter of the single crystals Lo was about 1 mm, Xs was 


between 20 and 10°: Many steps were found (Fig. 1) in the surfaces of 
fracture which were caused by cracks on the transition from one (0001) 
plane into the other. Thorough investigations showed that the main steps 
appear in the places of origin of rupture cracks. In previous papers 
(Refs. 3 and 4), the authors gave a detailed theory of the origin of 
cracks, and here they quote formula obtained here: 

1 


+/2 472. 3/2 2 3/2 1/2 he, Np? 
(Bor), /(poto)g = (P.sin Xcos X),/(P sin {cos © Ap = sin 5° 
Here; Py is the normal stress to the basic plane, se ig the shearing stress, 
the indices A and B refer to the type of fragment, and - is the break 


stress. Fig. 2 shows the experimental data, corresponding to (1), for six 
differently oriented samples. It appears that (1) is fulfilled ina wide 
range of orientation with an error of about 10%. From the results 
obtained, the authors infer the difference between the roles played by the 
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outer and helical dislocations in the mechanism of destruction. By a 
further investiration of normal and shearing stresses in the rupture of a 
crystal it should be possible to solve a number of problems which are 
connected with the temperature- and velocity dependence of destruction. 
There are 2 figures and 11 references: 8 Soviet, 2 German, and 1 US 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute 
of Physical Chemistry of the Academy of Sciences, USSR) 


PRESENTED: April 7, 1960, by P. A. Rebinder, Academician 
SUBMITTED: March 29, 1960 
Card 3/3 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548920015-6" 


PPEROVED FOR RELEASE: che ede CIA-RDP86-00513R001548920015-6 


SSIS YS RE ESSERE SES SS SOUS RAST ES SESS BSS 


' 
BLE 
i | | s/020/60/ 135/001 /016/030 | 
| 24, 7500 (1043, VS, 160) B006/B056 
| AUTHOR: Shchukin, Ye. D 
| TITLE: ' A Possible Mechanism of Slideline Forming in the Absence | 
| | of Localized Dislocation Sources | 
i eer Doklady Akademii nauk SSSR,'1960, Vol. 135, No. 1, 
| pp. 61-64 
TEXT: nor problem of increasing dislocations during deformation of 
' crystals*has already repeatedly been dealt with, but hitherto no definite | 


os 


solution could be found. Already 10 years ago, Frank and Read suggested 
the model of localized sources of dislocations which has repeatedly been 
used without, however, the occurrence of such sources having satisfactori- 
ly been proven experimentally. The author of the present paper now su- 
gests another process of increasing dislocations. One of the possible 
variants is shown in Fig. 1. Under a stress applied to a crystal, a dis- 
location laop is assumed: to spread, and part of it is assumed to go over 
to a slide iplane located! parallel in the immediate proximity, where, 
proceeding from this new. loop, a dislocation field again spreads. This 
process is described in great detail, but on the basis of a denotation 
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A Possible ‘Mechanism of Slideline Forming  /020/60/135/001/016/030 
in the Absence of Localized Dislocation B006/B056 


mato a te 9 
es 


Sources 


loop of a parallel slide plane located nearby. I = the area covered by 

the dislocation loop in the initial plane; II = the area covered by the 
dislocation loop in the neighboring (higher).plane. The arrow indicates 
the direction of the Birgers vector b. The author finally thanks V. I. 

Likhtman and V._L. Indenbom for valuable advice. There are 1 figure 

and 13 non+Soviet references. 
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AUTHORS: Kochanova, L. Acs Shchukin, Ye. D., and Likhtman, V. Tf. 
TITLE: Mechanism of coarse destruction of metallic crystals 


PERIODICAL: Fizika tverdogo tela, v. 3, no. 3, 19671, 902-910 


TEXT: Studies conducted by the authors in their laboratory have shown that 
the mechanical properties of metals can be strongly influenced by placing 
them in highly adsorbing media (fusion of fusible metals). Such a treatment 
results in a considerable decrease in plasticity and strength. In the 
papers of Academician P. A. Rebinder et al. on the effect produced by adsorp 
tion from the ambient medium upon the mechanical properties of solids, thesg X 
effects have been ascribed to the considerable decrease in free surface 
energy on the boundary between the deformed metal and its saturated solution 
in the other liquid metal. This effect of the metal melt occurs immediately. 
Experiments have shown that the rule governing the deformation and coarse 
destruction of metals is not altered by the presence of the liquid metal. 

The study of the mechanism of coarse destruction of metals is, however, 
considerably facilitated by the use of active metal melts. The present 
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papér includes a detailed discussion of experimental data relating to this 
subject. The data were obtained at room temperature for amalgamated single 
crystals of zinc. Theoretical investigations have shown that the destruc- 
tion (rupture on elongation) of single crystals of metals can be divided 
into two stages: Stage A: More or less slow formation and extension of 
"embryonic" cracks ut points of elevated concentration of stresses, caused 
by inhomogeneities cf plastic deformation. In this stage, the shear stress 
7 plays the most significant role. The growth of the cracks is accompanied 
by the occurrence of new dislocations. Stage B: Rapid extension of an 
unbalanced crack over the entire cross section of the crystal. This process 
is predominated by the normal stress p. The critical relation between nor- 
mal stress and shear stress is given by Pot, * y°Ca/L, where y is a dimen- 


sionless coefficient which differs only slightly from 1; G is the shear 
modulus, L the cross section of the single crystal, and o the specific free 
surface’ energy. ptrenceronss the relations 


<° L? 2 
y! 1/2 
Ca” SEE = pxiue (1) and p, = a(Eo/e ) fe Pu -a'(Go/e . 2) f (2) hold; 


c is the length of the crack, E the elastic modulus , and 8 a dimensionless 
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coefficient of the order of unity. The two last-mentioned relations which 
characterize A and B, respectively, wre experimentally verified independent- 
ly of each other. This was done by a study of the formation of cracks on 
an increase in p and t. The specimens (amalgamated single crystals of zinc) 
had a purity of 99.99%, a diameter of 1 mm, a length of 10 mm, and showed 
different angles of inclination of the basal planes toward the axis of the 
specimens. The rate of elongation was constant and amounted to 12%/min. 
The stresses were determined from the relations 

TT, PsinX,cosXs Poe PisinX,sinX. where P, is the tensile stress referred 
to the initial cross section, and X, is the angle of inciinaticn of the basal 
plane toward the axis of the specimen for a given deformation €. The valid- 
ity of the function C ax iT) was proved by a series of specimens with 


néss or the relation (2) by Griffith. A study of cracks of destruyed 
-speciinuns has shown that the predominant role in the formation of destruc- 
ive cracks is presumably played by angular or screw dislocations. 

Y. N. Rozhanskiy is mentioned. There are 5 figures and 31 references: 

21 Soviet-bloc and 10 non-Soviet-bloc. 
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ASSOCIATION: Ctdel dispersnykh sistem Instituta fizicheskoy khimii AN 
SSSR Moskva (Department of Disperse Systems of the Institute 
of Physical Chemistry of the AS USSR, Moscow) 


SUBMITTED: July 28, 1960 
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AUTHORS: Summ, Be D., Goryunov. Yue Ve, Perisov, N. ¥., Shehukin. 
Ye. D., and Rebinder, P. Ae, Academician a 


TITLE: Cracking in a bent zine plate with local application cf a 
liquid surface-~active metal (mercury ) 


PERIODICAL: Doklady Akademii nauk SSSR, v. 136, now 6, 1961, 1392-1595 


a 


properties of metals by the action of surface-active metals. The present 
paper reports on the actiun cf small mercury drcps on cracking in a bent 
zinc plate. Industrial zine of the thickness 6 = 0.8~-3 mm and the width 
a of up to 50 cm was bent by a force F, as is shown in Fig. 1. In the 
place of Hg application, the stress Dy, was only about 7-8 kg/mm? (tensile 
strength of Zn about 18 kg/mm? ). In the absence of Hg, no considerable 
residual deformations occurred after 10 minj at a higher load, the zinc 
could be bent at right angles. If, however, at & Pm of about 7 kg/mm, 
an Hg drop (mass m about 0.2-40 mg) was applied to ths 2inc surfaca 


TEXT: The authors deal with the problem of changing the mechanical n 
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Cracking in a bent zinc plate with localee. B101/B203 


polished by etching, a crack formed which, in 4 shert tims (1-2 ses), 
adsorbed the entire Hg, and rapidly extended perpendicular to Eme The 
rate of extension decreased gradualiy, and was already very low after 

5-10 min. The crack extended svar the greater part of its length shrough 
the entire thickness 6 of the plate. The final length L of the crack 
depended on the quantity of Hg. On the basis of concerts of the migration 
of Hg along the cracked surface and the diffusion of Hg into the cracked 
surface, the authors derived for the length L: 


L= g72/3,2/3 (A = const). This equation was confirmed experimentally. 
Cracking showed three stages. At the first stage, the rate of cracking 
is constant and independent of m, the mass of the He drop. Hg is 
adsorbed, and distributed over the crack. With increasing volume of the 
crack, the Hg is no longer sufficient to fill it. This is the beginning 
of the second stage. Hg is distributed as a liquid phase only on the 
crack surface, The Hg migrates to the place of destruction, and diffuses 
into the crack surface at the same time. At the third stage, no more 
liquid Hg is present. The slow growth of the slit takes place through 
migration, the Hg adsorbed on the slit wall being redistributed. 


pears 
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According to the authors! opinion, a detailed analysis of migration and 
diffusion, and the reduction in strength of metals under the action of 
surface-active melts, can be studied by means of such experiments. 
Furthermore, the kinetics and migration of adsorotive atoms will be 
studied. There are 4 figures and 4 Soviet-bloc references. 

ASSOCIATION: Mostovskiy gosudarstvennyy universitet im. M. V. Lomonosova 
(Moscow State University imeni M. V. Lomonosov). Institut 
fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences USSR) 


SUBMITTED: November 5, 1960 
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Spread of mercury over a free zinc surface in connection with a 
study of strength reduction due te adsorption. Dokl.AN SSSR 137 
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Likhtman, Vladimir Iosifovich, Yevgeniy Dmitriyevic 


Petr Aleksandrovich Rebinder- 


Figtio-khimicheskaya mekhanika metallov; adsorbtsionnyye yavieniya 
vrotsessakh deformatsii 1 razrusheniya metallov (Physicochemi- 


Metal Deformation and FPracture). 
7000 copies printed. 


Ms 
202 p. Errata slip inserted. 
Sporsoring Agency: Akademiya nauk SSSR. Institut fizicheskoy 
khimii. 
N. G. Yegorov; Tech. 


Resp. Ed.: P. A. Rebinder, Academician; Ed.: 
L. V. Yepifanova and Yu. V. Rylina. 


PURFOSE: This book is intended for scientific research workers and 
engineers concerned with problems in the physicochemical mechanics 


cf metals. 
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-a1srol the treatment of solids and particularly of metals. The 
“hole complex of peculiar physicochemical phenomena which de~ 
spease strength through adsorption clearly reveals the effect of 
aupface energy and its changes on the behavior of the strained 
)lid body, which as a rule possesses various structural defects. 
ne authors express their thanks to Academician V. I. Spitsin of 
-+2 Institute of Physical Chemistry, Academy of Sciences USSR, 

: well as to Candidates of Chemical Sciences N. V. Smirnova, 

Kh. Zakiyeva, and to Engineer Z. M. Zanozina for their coopera 
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-ton and assistance. There are 295 references, mostly Soviet. 
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ot 

2s47ease in metal strength and facilitation of metal deformation. 
is general effect comprises the effects of several physico- 
-heamiecal factors affecting the mechanical properties of strained 
zolid bodies; in the opinion of the authors, it deserves the spe- 
.721 attention of researchers and production engineers, since a 
«nowledge of it will enable them to control the processes of 
satie deformation and fracture of metal and, consequently, to 
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B104/3112 


"Ro linuaing, oO. l., snehucin, Ye. 5. 
Pane ee 
Eeeareae wrietion of metals alon- grains and grain boundaries 
bare ¢ cresence of highly adsorptison-active metallic melts 
lo a gives Ingvenernoa-Lizgichestiy thurnal, v. 5, no. 7, 1762, 86-30 
ae Qesnits af resenreh on the destruction of polycrystalline 
coeciuens of zine, cainiun, ont tin in the presence of gallium and mercury, 
sorrie? oat in the ears 1°56-1961 at the Institute of Physical Chemistry 
Jo0guko under che tirection of acadenician r. a. Rebinder, are resorted. 
Turtieular uttenation is vaii to the development of transverse cracks in 
erasing waieh jo not occur in the absence of adsorption-active metals. 
f.a@ Yecresse in strength is due not to intercrystalline corrosion but to 
: . 7 ce . a? 
« leerease in the surface energy of the metals. There are 2 figures. 
edcCOlTAPION: Institut ficicneskoy knimii AN SSSR, ¢. Moskva 
(Institute of hysical Chemistry AS USSR, Moscow) 
SHES EDTED* October 14, 1961 
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ELQ3/ F385 
AUTHORS : Simm, B.b., Gorvunovw,. YueV., Pertsov, N.Ve, traskin,V.Yu, 
and chehukin, Yo.i. 


TLVLe: Vropacation of cracks in zine plates detormed in the 
presence of an isolated molten drop otf a surface-active 
metal 

PERTODICAL: Pizika metallov a metallovedeniye, v. J4, no. 5, 

1962, 757 - 7v3 : 

PERE: In continuation of eartier work (B.D. Summ et al - DAN fa 

SS2R, L9G), L5G, 1592) the present authors studied the effect of i 

locally applied drops of molten mercury and gallium on the resis- 

tance of zine to tracture. the experiments with mercury were 
conducted at room tomperature on technical grade, 08.7% pure, zine 
specimens, 0.6 - 3,0 mm thick and up to 50 cm wide. Apecimens of 


this tyne, gripped at one end in the horizontal nosition, could be 
bent through go? without formation of visible cracks in the absence 
of a surface-active substance. Lf, however, a drop (0.2 - 4O mg) 
of mercury was placed on the upper surface of the test piece in 
its central tine, 13 - Simm from the fixed end, a crack was formed 
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or mercury this 
plastic strain). 
fraction of a second 


mere 
a 
sufticient 
absorbed all the 
and continued to increa 
diminishing rate in direction normal to 

its Length tin the of a 40 me mercury d 
240 sec being, respectively. 13, 32 and L2o 

mass om oF the drop, the time t r 
to reach its inal i varied from 15 
to several days drops}. sith ine 
decreasing thickness L 


oi the snecimen, 
variation in could described by L~w~ 
i Sccording the 


Stress 
The crack 
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case 
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eeting 
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( tor 
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d Authors the ma 
determined by processes: a) 

mercury drop on the the crack Yrom 

cation towards the ends the crack and b) 

mereury into the metal through the walls of 

were derived deseribine the Kinetics of thes 
of these equation snowed the Latter 
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accelerated volume difivusion alone but was a result of several 
processes wirich incelucted the fobtlowing: formation and srowth of a 
network of ultramicroscopmic cracks on the walds of the main crack; 
spreading of mercury in these cracks by the mechanism of both 


capillary flow and two-dimensional migration; formation of two- 
dimensional deteets on the walls ot the main crack and spreading L 
of mercury on these defects by the mechanism of two-dimensional i 
migration; volume diftusion. Lr oa bending moment considerably 


Lonzer than the minimum required to trigger-otff the process of 
crack-lormation was applied to the zine pnlate, microscopic cracks 
branching-olt the main crack were formed; as a result, the final 
length of the main crack decreased with increasing applied stress. 
This effect was particularly neti ecabie in experiments conducted 

at a constant load as opposed to those conducted at a constant 
tensile stress. the experiments with gallium were conducted at 

35 - 36 2c. In this case, there was a time lag between the appli- 
cation of stress and formation of a crack in the zine specimen, 

the tine las decreasing with increasing stress. The rate at which 
gallium filled the crack was relatively slow and the rate of growth 
sharpl:r decreased from the moment at which the entire volume of the 
Card 3/4 
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ae 
Cracks formed under tne action of Liquid gallium had a stronger 
tendency to branch of f and the relationship between L and m= was 


gallium drop was drawn from the =necimen surface into the crack. 


described by wu 7 min. fnese ditferences were attributed to the 
fact that the surface energy of zine was decreased more by gallium 
than by mercury and that fiquid gallium - in contrast to mereury - 
did not spread on a rlat “inc surface except by the mechanism of 


surface daiLrPusion. Exyqhboratory experiments of a similar nature were 
also conducted on cudmtunm. .o crack-formation was observed, in this 


case, in the presence of Lieuid mercury. Cracking of cadmium in 
* contact with Liquid gallium occurred only at high loading rates: 
then, a crack was Vormed only if the cadmium specimen had been 


even 

in contact with Ticuid wallium for at least 20 - 30 min before the 
stress was apnlicd. there are > rigures. 
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i! oy) B101/Bi44 
AUTHORS: Goryunov, Yu. V., Pertsov, N. V., Summ, B. D., Shchukin, 
Ye. D. Se 
. TITLE: Effect ‘of the microrelief on the rules governing the 


propagation of liquid metal on a solid metal surface s 


PERICDICAL: Akademiya nauk SSSR. Doklady, v- 146, no. 3, 1962, 638-641 


TEXT: When the propagation of mercury on a packing of crystalline zinc 
freed from the oxide film by NH, was being studied, two types of propaga- 


tion dependent on the microrelief were observed for the first time: 
wetting and diffusion. These processes differ essentially in their 
mechanisms. On a smooth zine surface the mercury forms as a drop with the 
edge of contact ap =» 7°. A dull spot propagates from the periphery of the 


_ drop, showing the time dependence pares which is characteristic of 
diffusion processes. The mass m of the drop does not affect the propaga- 
tion velocity. For smooth zinc lamellas dipped obliquely into mercury, 
this velocity does not depend on the angle of inclination. The rate of 
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diffusion increases with rising temperature owing to the temperature 
dependence of the diffusion coefficient: Doure © &xP(-U/kT), where. : 


U = activation energy. On zinc surfaces roughened by etching with HNO, ‘a 


the mercury drop forms no constant edge of contact, and the spot 
propagates by the movement of the liquid Hg layer. The rise of Hg on 
rough surfaces depends on the angle of inclination of the surface and on 


4 / 
the mass of the drop. r = (6mAo/ny6) 1/4,1/4 = at/4 holds, which as in 
good agreement with the eupevinentally determined dependence r rm +0 
Ad = Ox a Oxy) where yo» S91 0 34 are the specific free suntace 


energies of the liquid at its interface with the medium, the solid at its 
interface with the medium and the solid at its interface with the liquid, 
respectively; % = viscosity of Hg, 5 = density of Hg. If the smooth 
surface has a groove in the form of an isosceles triangle with the 
interior angle a, the Hg will flow along the groove if W< (180 - a)/2. 
Examination of the profilograms of differently roughened surfaces confirmed 
that wetting occurred instead of diffusion if a~160°. Conclusions: On 
an ideally smooth surface, and under the action of surface tension alone, 

a thin liquid layer will not spread as the migration of liquid atoms 
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reduces the gurface energy of the solid ahead of the propagation front. 
If a surface has no microrelief, no wetting will occur. Similar studies 
.might be of value for analyzing the propagation of liquids on liquid 
surfaces. There are 4 figures. 
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TITLE: fhe temperature at which the transition from 
brittleness to plasticity occurs when the strength is 
Lowered by absorption sffects 


PERIODICAL: Kristallografiya, v.8, no.1, 1963, 69-74 


with a thin layer of Hg, show a brittle fracture : 
at room temperature for very low strains because of the reduction 
in strength by the abserption offect. Without Hg, brittle 

- fracture occurs only at low temperatures, The brittleness is 
related to the stability of a crack. Here, rods of Zn of 
varying purity, with and without amalgamation, have been pulled at | 
a constant rate of deformation (10%/min) at temperatures from 
-200 to +200°C. The plasticity (limiting crystallographic slip) 
and strength K = (p,t.) where p, is the critical normal 
strain and +t, the criticai sheac strain, are plotted against 


TEXT: It was shown eariier that single crystals of Z@n, coated . 
V/ - 
aS 


temperature. Tt seoms that the differences are connected with the 
gecater strength of the pinning of dislocations in amalgamated 
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crystals as a result cf the absorption on to the dislocations of 
atoms cf He, However, the matter is not simple and it may be that 
Ig only fixes dislocations near gro owing cracks into which Hg atoms 
penetrate from the surface, the effects in the bulk cf the material — 


being small, Similar phenomena have been observed with Zn P 
crystals coated with Ga but an accompanying development of Sf 
plasticity did not take place, Shere are 4 figures, 
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TITLE: The effect of microscopic. surface flaws on the | sErengen of glass 
SOURCE: Fiziko-khimicheskaya naktianika’ materialov, Ve ae no. 2, 1965, 127-133, 


TOPIC TAGS: glass, glass property, breaking strength, flaw detection 4 


ABSTRACT: - The authors review previously published ‘watertat on breaking of non- ce 
crystalline materials, especially glass, under loading. The effect of structural . 
defects in glass is studied by creating artificial microscopic defects in the sur- | 
eee layer, lowering the resistance of the samples tested. Indentations were made - |: 
jin the center of 25 25 mm samples 1.3-1.4 mm thick and the resistance of the san- 
ples was measured. When indentations are made at various distances from the center 
the resistance of the sample grows with an increase in distance. The nature of dis 
. ltertion is studied microscopically. Two methcds are described ‘to separate the ef- 

; lfact of cracks and of the indentation itself from effects of residual deformation 
land stresses. The use,of the simple method of imposing artificial indentations can’ 
be used to evaluate real defects in glass and Bete to determine equivalent charac- : 
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teristics and investigate th 


ie rad stresses in the breaking o ; “Analogia 


and mechanism of the breaking of crystalline and non-crystalline | e. 
bilities of expanding these analogies are discussed. “The authors give sincere. 
- lthanks to FP. F. Vitman and V. I. Likhtman for muck valuable advice during this work, 
land to G. V. Kurdyumov, Yu. A. Os yan, V. A. Indenbom and ¥. 1. Shelyubskiy for © 
particf{pating In iscusaton of the results." Orig. art. has: 4 figures, 2 tables 
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“AUTHORS? Shechukin, Ye. D.; “Kochanoya. L. A.;  Zanozina, Ze Me ak. 
- TITLE? © Some regelerities 1 in the influence of defects on the at 
; strength of glass i 

| sounas: AN SSSR. Doklady, v. 160, no. 5, 1965, ‘1061- 1064 


i TOPIC TAGS: glass, glass flaws, glass strength 


“; ABSTRACT: The purpose of this investigation was to: ‘obtain a re 

j bative description of the effect of defects in the structure of a 
by producing in its surface layer artificial. microscopic efects 

| causing a decrease in the strength of the sample, thereby imitating’. 

ireal defects. Particular interest was attached to defects charac- 
‘terized by the concentration of residual deformations and accordingly. 
‘by the stress concentration, so as to trace the influence of such * 

idefects on the strength of samples. The defects were produced by °. 

| pricking with a diamond indentor. Tests made on various samples, 
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both accompanied and unaccompanied by annealing, and also samples in: 
which no other flaws existed other than those produced artifically, ~.”. 
j have shown that real defects existing in glass and determining its. ~: 
iresictance to failure are equivalent to indentations made artifi-. 
‘cially by a diamond, within a definite load interval. “The. results 
lmake it possible therefore not only to estimate the effect of real .:.: 
idefects of the glass structure and express them in quantitative man- | 
iner, but also to investigate the role that local concentration of 
i Strains and stresses can play in processes that lead to the failure. ios 
lof glass. The results have hearing on efforts made by others to 1: 
| produce hi h-strength ea ae 'The authors thank F. F. Vitman and =; - 
V. I. Likhtman for valuable advice and G. V. Kurd mov, Yu. A. Sea oe 
iOsiptyan, V. L. Indenbom, and V. I. Shelyubskiy for participating 
{in a scussion of the results. a.8 report was presented by P. 
o Rebinder. Original article has:. 3 figures and 2 tables | 
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